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(54) CABIN OF BACK HOE

(57) A cabin of a rearward small-turn backhoe hav-
ing a portion of a turn frame (2) excluding a working ma-
chine mounting part (16) formed generally in circular
shape and formed so that the diameter thereof is stored
generally within the width of a traveling device (1),
wherein the rear part of the cabin (8) is formed in a
curved shape generally along the outer peripheral form
of the turn frame (2) as viewed from a horizontal plane,
at least a side face of the cabin is formed in a polygonal
shape, and two faces of the polygonal shape adjacent
to each other are formed in a foldable door (15a, 15b),
whereby an indoor space can be increased over a con-
ventional one to improve comfortability, and a controlla-
bility can be improved because a lever operation can be
performed in a roomy space.

Fig. 3
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Description
Field of the invention

[0001] The presentinvention relates to a construction
of a cabin of a backhoe.

Background Art

[0002] Up to now, there is known to the public a back-
hoe with a cabin which covers a control portion so as to
enable a comfortable work in rainy weather, in a cold
district, or in summer.

[0003] In this construction, a door for getting in and
out the cabin is provided in a side face of the cabin. The
door can be opened and closed around the vertical axis
on the backside of the door. Alternatively, a sliding door
or a foldable door may be used to serve as a door pre-
vented from protruding on its opening.

[0004] Moreover, there is also known to the public
such an art that the above-mentioned door falls within
the width of a traveling device during the turn of a turn
frame by placing the door within the turn frame in plan
view. For example, such an art is disclosed in the Jap-
anese Utility Model Laid Open Gazette Hei. 6-85455,
the Japanese Patent Laid Open Gazette Hei.
11-100864, and the Japanese Patent No. 2657541.
[0005] An actual work may be done with the door
open, when it is not as hot as an air-conditioning is re-
quired, or frequent accesses to the cabin are required,
etc. From such the actual condition, it is a weak point of
the art in the Japanese Utility Model Laid Open Gazette
Hei. 6-85455 and the Japanese Patent Laid Open Ga-
zette Hei. 11-100864 that the outer edge of the door pro-
trudes from the turn frame at the time of opening the
door, and cross over the width of the traveling device,
and there causes possibility of hitting external obstacles
with the door at the turn motion.

[0006] Inthe art of Japanese Patent No. 2657541, the
door is constituted so as to fall within a diameter of turn-
ing circle within the width of the traveling device even if
the door is open. In the construction, a cabin side wall
greatly is bulged to the outside direction perpendicular
to the turn direction so as to improve the comfort. How-
ever, an operator is forced to operate in the space which
is not large enough, because the bulge of the side wall
is in the shape of a "dogleg" in plan view and still reduces
the space greatly, so the indoor space cannot yet be as-
sured to the maximum. According to the embodiment in
a specification of Japanese Patent N0.2657541, the op-
eration of the lever (left-hand side lever) located on the
side where the side wall is bulged becomes difficult be-
cause of contact of an operator's arm to the side wall
while operating.

[0007] Moreover, when the door of the above-men-
tioned foldable type is adopted, the door arranged in the
circle of the circular turn frame cannot utilize the most
of the indoor space because the width of a door on one
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side in the longitudinal direction (before side) is larger
than the width of the other door on the other side in the
longitudinal direction (backside).

[0008] The present invention is made in view of the
weak point of such a conventional constitution, and an
object of the present invention is to provide a cabin of a
backhoe which is placed substantially within a diameter
of turning circle even at the time of opening the door,
while assuring the maximum habitation space and op-
erability in the limited turn table.

Disclosure of the Invention

[0009] A cabin of a small-rear-turning backhoe ac-
cording to the present invention comprises a turn frame,
which is substantially circular excluding a portion thereof
serving as a working machine mounting part for attach-
ing a working machine and whose diameter substantial-
ly falls within the width of a traveling device. A rear por-
tion of the cabin is formed into a curved surface which
is disposed substantially along an outer peripheral
shape of the turn frame in plan view, and at least one
side surface of the cabin is constructed in a polygonal
shape. Thereby, an indoor space can be enlarged than
before, so comfort is improved, and operability about le-
vers is improved in such a comfortable space. The safe-
ty at work is also improved. Furthermore, such a cabin
can suit to standards of countries except Japan.
[0010] Moreover, according to the present invention,
the cabin covers a substantially whole surface of portion
of the turn frame excluding the working machine mount-
ing part and one side portion thereof serving as a tank
cover. Therefore, the indoor space can be enlarged so
as not to disturb the excavating work, whereby a control
operation becomes possible without an oppressive sen-
sation even if a backhoe is small, and comfort is im-
proved.

[0011] Alternatively, the cabin may cover a substan-
tially whole surface of portion of the turn frame excluding
the working machine mounting part. In this construction,
the tank cover can be opened from outer side while the
indoor space being enlarged, so that controllability and
workability are improved without damaging mainte-
nance nature.

[0012] Furthermore, according to the present inven-
tion, a fuel tank is mounted on the one side of the turn
frame, and the cabin is mounted across the fuel tank so
that the side surface of the fuel tank serves as a part of
side surface of the cabin. Therefore, the portion of the
fuel tank under the cabin is omitted so as to reduce the
material costs of the cabin while the indoor space of the
cabin is enlarged. Such a cabin contributes to improve-
ment in comfort without deteriorating ease in mainte-
nance of the tank.

[0013] According to the present invention, the rear
portion of the cabin is located on a rear outer peripheral
end of an engine room. A bonnet, which covers the cab-
in, and the engine room are aligned on a substantially
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straight line, so as to reduce irregularity between the
cabin and the bonnet, thereby improving an appear-
ance. Moreover, the cabin is located in inner side of the
turn frame so as not to contact other obstacles in turn
motion.

[0014] Moreover, according to the present invention,
the side wall of the cabin is so slanted that the upper
portion thereof is disposed inward of turn circle. A head
of the cabin does not look large so that the cabin ap-
pears stable. Furthermore, the cabin head is prevented
from contacting obstacles in its turn motion.

[0015] In addition, an outer peripheral end of a roof in
the cabin overhangs outward from an outer surface of
a window glass. Thus, raindrops etc, do not directly hit
a sealing member of the window glass, thereby length-
ening a life of the sealing member so as to effectively
prevent the rainwater from permeating the indoor for a
long time.

[0016] Among side surfaces of the cabin arranged in
a polygonal shape, adjacent two surfaces are constitut-
ed by a foldable door. These adjacent two surfaces have
substantially equal widths so as to enlarge the indoor
space, thereby improving comfort and controllability of
levers.

[0017] Additionally, the cabin of the rearward small-
turning backhoe according to the presentinvention com-
prising the turn frame formed in substantially circular
shape excluding the working machine mounting part
thereof so that the diameter of the turn frame fall sub-
stantially within the width of the traveling device, where-
in a foldable door is adopted as the door provided in the
cabin, and the center of a pivotal shaft of a hinge at the
fold position thereof is located on an extension line serv-
ing as middle lines of the respective door glasses in their
thickness. Due to this construction, whether the door is
opened and closed, the space between the door glasses
does not change. Therefore, the tension force or the
compressive force hardly interacts on a sealing member
at the fold position, so the sealing member can have a
long life. The rotation angle range is also assured widely.
[0018] According to the present invention, edges of
both the door glasses mutually connected by the hinge
are also connected by a sealing member. The sealing
member is constructed so as to bypass the hinge so that
the rotation of the hinge and the expansion and contrac-
tion of the sealing member can be performed separately
from each other so as to avoid interacting stress there-
between, thereby lengthening a life of the sealing mem-
ber. Moreover, a core is put into a portion of the seal
member for clamping the glass so that the sealing mem-
ber can be assembled by the merely easy fitting opera-
tion without adhesion.

[0019] Furthermore, a cabin of a backhoe according
to the present invention comprises a cabin frame,
wherein an edge portion of the cabin frame to which a
glass is attached is provided with holes or bosses.
Therefore, even if the glass brakes, a substitute glass
made of a synthetic resin etc. which is previously
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opened by holes corresponding to the holes or bosses
of the cabin frame in location, can be easily engaged
with the cabin frame through bolts, pins or so on. Hence,
the glass can be quickly repaired because the time for
drying an adhesive bond is unnecessary, thereby short-
ening the discontinuation time of work and enabling the
work to be resumed in no time.

[0020] In addition, the cabin of a backhoe according
to the present invention is detachably provided with a
front lower glass, wherein a beltlike member, which is
wider than the width of the front lower glass so that the
removed front lower glass is stored between an inner
surface of the cabin and the beltlike member. Therefore,
the removed front lower glass can be moved for storage
only by being taken down while its upward or sideward
motion can be shortened, thereby reducing a fear of
braking the front lower glass in its detachment. Moreo-
ver, the fixed structure of the front lower glass becomes
simple and cheap.

Brief Description of the Drawings
[0021]

Fig. 1 is a whole side view of a backhoe adopting a
cabin according to the present invention.

Fig. 2 is a rear view of the above.

Fig. 3 is a plan view of the above.

Fig. 4 is a plan view of a backhoe adopting a cabin
according to another embodiment of the present in-
vention.

Fig. 5 is a side view of the above.

Fig. 6 is a side view of another embodiment accord-
ing to the present invention.

Fig. 7 is a plan view of the above.

Fig. 8 is a perspective view of glasses during their
attachment.

Fig. 9 is a side view of a door.

Fig. 10 shows a first embodiment of a hinged part
in the foldable door, wherein Fig. 10(a) is an arrow
sectional view of the line A-A in Fig. 9, and Fig. 10
(b) is an arrow sectional view of the line B-B in Fig. 9.
Fig. 11 is a sectional plan view of a hinged part ac-
cording to a second embodiment.

Fig. 12 is a sectional plan view of a hinged part ac-
cording to a third embodiment.

Fig. 13 is a sectional plan view of a hinged part ac-
cording to a fourth embodiment.

Fig. 14 is a sectional view of the top of the door
showing its positional relation to a cabin roof.

Fig. 15 is a conventional sectional view of the
above.

Fig. 16 is a sectional view of arear glass and a cabin
roof, showing a positional relation between them.
Fig. 17 is a partially perspective view of a front glass
in storage.

Fig. 18 is a side view of a front glass during its stor-
age procedure.
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Fig. 19 is a perspective view of a constitution for
storage of the front according to another embodi-
ment.

Fig. 20 is a perspective view of a locking part of the
above.

Fig. 21 and Fig. 22 are sectional views of conven-
tional door hinges.

Preferred Embodiment of the Invention

[0022] The present invention will be described in fur-
ther detail with reference to the accompanying draw-
ings.

[0023] In the first place, description will be given of a
whole construction of a backhoe shown in Fig. 1, Fig.2
and Fig. 3.

[0024] On the top of a crawler type traveling device 1

equipped with a pair of crawlers (left, right) is rotatably
mounted a turn frame (turn table) 2. A rear portion of the
turn frame 2 formed into a circular shape in plan view
substantially falls within a width of the crawler type
traveling device 1. That is, a diameter of the turn frame
is substantially smaller than the width of the traveling
device 1 (W>Rx2 in Fig. 3), thereby constituting a so-
called rearward small-turn backhoe.

[0025] A soil discharging plate 3 protrudes to the front
of the crawler type traveling device 1. An engine and a
battery, etc. are disposed on the rear portion of the turn
frame 2 and covered by a bonnet so as to constitute an
engine room. A fuel tank is mounted on the right side of
the turn frame 2 and covered by a tank cover 17. An
operator's seat 13 is disposed on the substantially lon-
gitudinally middle portion of the turn frame 2. In front of
the operator's seat are disposed operating levers, etc.
for operating the turning direction or the working ma-
chine. The operator's seat 13 and the operating levers,
etc. are covered by a cabin 8.

[0026] A working machine mounting part 16 is formed
on the substantially middle portion of the turn frame 2 in
a transversal direction, and has a base of an excavating
machine 7 installed thereon. The excavating machine 7
is composed of a bucket 4, an arm 5, a boom 6, and
cylinders for rotating them, etc. The base of the boom 6
is longitudinally rotatably supported by a boom bracket
12, which is laterally rotatably supported by the working
machine mounting part 16. A boom cylinder 11 is inter-
posed between the boom 6 and the boom bracket 12 for
enabling the boom 6 to turn up and down. On the tip of
the boom 6 is rotatably installed the arm 5, and an arm
cylinder 10 is interposed between the arm 5 and the
boom 6 for enabling the arm 5 to turn forward and back-
ward. At the tip of the arm 5 is pivotally supported the
bucket 4, and a bucket cylinder 9 is interposed between
the arm 5 and the bucket 4 for enabling the bucket 4 to
turn for dipping up.

[0027] Next, description will be given of the construc-
tion of the cabin 8 in accordance with Fig. 1 to Fig. 4.
As shown in Fig. 3, the turn frame 2 is in the shape of a

10

15

20

25

30

35

40

45

50

55

circle in plan view, and the circle is cut away in the front
portion thereof, in which the working machine mounting
part 16 is installed. On the turn frame 2 is mounted the
cabin 8 which is constructed in such a way that the out-
line of the cabin 8 may fall within the outline of the turn
frame 2.

[0028] As shown in Fig. 3, in the right side (the left
side in the figure) of the cabin 8 is exposed a part (about
half) of the tank cover 17, and remaining part of the tank
cover 17 is disposed so as to be covered by the cabin
8. That is, the right side surface of the cabin 8 is con-
structed so as to stride over a fuel tank. On the rear por-
tion of the engine room (in other word, on the rear portion
of the bonnet 14) is mounted the rear portion of the cabin
8, which is formed into a curved surface shape along
the outer peripheral shape of the turn frame 2.

[0029] As the above, the right side surface and the
front surface of the cabin 8 is constructed in a polygonal
shape, while the remaining part of the cabin 8 is con-
structed in the shape of a curved surface. The outline of
the curved surface of the cabin 8 is constructed so that
a part of the outline is in the shape of a circle and the
remaining part of the outline is in a polygonal shape.
However, as shown in Fig. 4, the outline of the cabin 8
excluding the front surface may be in the shape of a cir-
cle in plan view so that the cabin 8 may be disposed so
as to cover the whole upper surface of the turn frame 2
excluding the working machine mounting part 16.
[0030] In the case of a cabin 8 with the construction
as shown in Fig. 2 or Fig. 3, the exposed portion of the
tank cover 17 can be opened toward outer upper direc-
tion, thereby enabling a hydraulic oil tank, a fuel tank,
etc. to be maintained from the outside. Moreover, the
rear face of the bonnet 14 can also be opened rearward
for maintaining.

[0031] On the other hand, as shown in Fig. 4, in the
case of a cabin 8 with the construction that the cabin 8
covers the whole surface of the turn frame 2, the right
side surface of the cabin 8 is mounted on the outer pe-
ripheral face of the tank cover 17. In this construction,
a door is provided not only in left side but also in right
side in traveling direction so as to serve as a door 15R.
The tank cover 17 is constructed so as to be opened to
turn freely in a horizontal direction, or be opened inside
the cabin 8.

[0032] Each of the front surface of the cabin 8, the left
side door 15, and the right side surface of the cabin 8
are constituted by a plane which is covered by glass
(window glass) excluding a portion thereof serving as a
roof, a part of side surface, or a support frame, so as to
provide a visual range of an operator at work as wide as
possible.

[0033] Moreover, the cabin 8 covers the top of the turn
frame 2 as widely as possible and enlarges the indoor
space, thereby improving comfort and operability.
[0034] Toward the left in the traveling direction in the
cabin 8 are disposed the operator's seat 13 and operat-
ing levers, etc. The right side from back lower part of the
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operator's seat 13 is covered by the bonnet 14, thereby
serving as the engine room. As shown in Fig. 1, the rear
portion of the cabin 8 is mounted in a state of protruding
a little rearward from the top rear portion of the bonnet
14, thereby assuring the indoor space widely. Moreover,
the rear portion of the cabin 8 is constructed so as not
to protrude outward from turn motion area of the turn
frame 2, and it is avoided that the rear portion of the
cabin 8 hits against obstacles at turn motion.

[0035] The outer peripheral end of the front surface,
the rear surface, and the side surface of the cabin 8 are
disposed inside the outer peripheral end of the turn
frame 2. And, as shown Fig. 2, the side surface of the
cabin 8 excluding the front side surface is not perpen-
dicular to the ground surface, but the upper portion
thereof is slanted at an angle ? toward the center of the
machine body. If the slope angle ? is too large, the in-
door apace will become small both to arise an oppres-
sive sensation and to worsen operability. On the other
hand, if the slope angle ? is zero degree, the appear-
ance of the cabin 8 is not good because of its large and
unstable look in the upper portion of the cabin 8. Fur-
thermore, at turn motion in a narrow field, since a back-
hoe also becomes an slant attitude according to the
sloping ground, possibility of the upper portion of a cabin
8 hitting obstacles of a high location and being damaged
increases.

[0036] Therefore, in the present embodiment, the
slope angle ? is about 1 degree, so the workability in the
narrow field is improved, and an appearance with the
sense of stability which evokes a smart impression is
brought to the backhoe.

[0037] Furthermore, on the turn frame 2, whether the
cabin 8 exposes a part of the tank cover 17 as shown
in Fig.3 or the cabin 8 covers the whole surface of the
tank cover 17 as shown in Fig.4, a rear-door 15a and a
front-door 15b may be substantially the same in size as
shown in Fig.1 and Fig.3, or the front-door 15b may be
larger than the rear-door 15a as shown in Fig.6, or the
door 15 may be constituted by a single door as shown
in Fig. 5. That is, the door 15 of one sheet type shown
in Fig.5 is adopted in the embodiment shown in Fig.4,
where the foldable type instead of one sheet type may
be adopted as the door 15.

[0038] Next, description will be given of the construc-
tion for assuring the wide visual range in addition to the
door 15 by installing glass (window glass) 19 in a cabin
frame 20 constituting the cabin 8, in accordance with
Fig. 8.

[0039] Inthe cabinframe 20 are provided many open-
ings 20A, 20B---, around which fixing edges 20a for in-
stalling glasses 19A, 19B... respectively are formed.
The following is description for one of fixing edges 20a.
[0040] The holes (or bosses) 20c, 20c:- are provided
at proper intervals in the fixing edges 20a. Seals 21, 21--
are stuck on the holes 20c, 20c - and close the holes
20c, 20c... An adhesive bond is applied to the seals 21,
21--- and the fixing edges 20a, to which glasses 19A,
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19B-:- adhere through respective sealing members 23.
The seals 21 cover the holes 20c so as to prevent the
adhesive bond from entering into and plugging up the
holes 20c or burying screw threads therein, thereby en-
abling a later-mentioned substitute part 22 to be in-
stalled in the cabin frame 20. In the hole 20c, a screw
thread (tap) is formed or a boss is embedded.

[0041] The substitute part 22 can be installed in the
cabin frame 20 in case that the window glass 19A should
be damaged at work or traveling etc. The substitute part
22 is constructed by a part which is comparatively easy
to be obtained, for example, a transparent acrylic board
etc. Around the respective substitute members 223,
22B--- are opened holes 22a, 22a--- corresponding to the
location of the holes 20c, 20c---

[0042] In this construction, when installing the substi-
tute part 22, damaged glasses are removed, and the
seals 21, 21--- in the installation portion are also re-
moved, and then, the substitute part 22 is fixed by in-
serting a screw or a bolt between the hole 20c and the
hole 22a. When providing bosses instead of the holes
20c, the substitute part 22 may be fixed by a pin etc.
[0043] Thus, when preparing the substitute parts 22
made of comparatively cheap and light synthetic resin
etc. beforehand, it is not necessary to wait until genuine
parts arrive, even if glasses are damaged, and repairs
can be done simply and cheaply by installing the sub-
stitute part for interchange. Moreover, since the substi-
tute part can be easily installed by the screw stop etc.,
it is not necessary to be contact with a service center to
call the expert of repair and to wait until the adhesive
bond dries, it is possible to cope immediately and repair
quickly to resume the work.

[0044] Next, the construction of a door 15 will be de-
scribed.

[0045] AsshowninFig. 1, Fig. 3, etc., when regarding
the side in which the excavating machine 7 is disposed
as the front (traveling direction), the door 15 of the cabin
8 is disposed in the left side. The door 15 is divided into
front and rear portions, and both portions are rotatably
connected to each other by hinges 24, 24--- to fold the
door 15 at the time of close.

[0046] The door shown in Fig. 6 and Fig. 7 is con-
structed so that a width L1 of the rear-door 15a may be
smaller than a width L2 of front-door 15b having a knob
57 (L1<L2). However, in this constitution, the arc portion
in the side of the operator's seat 13 is greatly deleted by
the broad front-door 15b, so that the space is narrowed.
[0047] Therefore, in the embodiment shown in Fig. 1
and Fig. 3, the width L1 of the rear-door 15a and the
width L2 of the front-door 15b are made equal (L1=L2).
Thereby, the space deleted by the front and rear doors
15a, 15b in the arc portion in the side of the operator's
seat 13 can be restricted to the minimum, so that the
space in the side of the operator can be assured widely
to improve comfort and operability.

[0048] The door 15 is constructed so as to be located
along the rear side face of the cabin 8 at the time of
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opening the door 15 to about 180 degree. In the rear
side face of the cabin 8, the hollow arcuate space 18
where the opened door 15 is settled is formed. When
adopting the door 15 made of one sheet shown in Fig.
4 and Fig. 5, the hollow arcuate space 18 is formed sim-
ilarly.

[0049] Thereby, the door 15 can be housed in the ar-
cuate space 18 without protruding from the radius R of
the turn frame 2 even at the time of opening the door 15
fully, so that the backhoe can turn without caring about
the door 15 by preventing near obstacles etc. from hit-
ting to damage the door 15 at the turn motion with the
door 15 opened. Although illustration is omitted, a catch
for fixing the door 15 in the state of full open is provided
in the side of the cabin 8.

[0050] In addition, it goes without saying that the door
15 is constructed so as to fall within the radius R of the
turn frame 2 even at the time of closing the door 15.
[0051] The hinges are provided between the rear-
door 15a and the front-door 15b of the foldable door 15.
A conventional construction about connection between
door glasses 50, 50 is shown in Fig. 21. A sealing elastic
member 51 made of rubber etc. is interposed between
end faces of door glasses 50, 50. In a hinge 24', hinge
plates 52, 52 are fixed to the respective door glasses
50, 50 with bolts 53, 53 and pivotally connected to
each other through a pivotal shaft 54. Stays 55, 55 pro-
trude in the inner direction from the inside surfaces of
the respective hinge plates 52, 52. One stay 55a is fix-
edly provided with a stopper 56, and the other stay 55a
serves as a plate contacting the stopper 56.

[0052] When opening the door 15' of such a construc-
tion, the hinge 24' moves in the outward direction so as
to bend a rear-door 15a' and a front-door 15b' in the in-
ward direction. However, in the construction as shown
in Fig. 21, since the pivotal shaft 54 is not located on a
joined extension line serving as respective middle lines
of door glasses 50, 50 in their thickness, the elastic
member 51 has large bending, large expansion and
contraction repeated whenever the door 15' is opened
and closed. Therefore, the life of the elastic member 51
is shortened.

[0053] Alternatively, in another conventional hinge
construction shown in Fig. 22, the elastic member 51 is
divided into right and left parts. One elastic member 51a
contacts the other elastic member 51b so as not to make
a space even at the time of opening and closing the door
15'. However, in the construction as shown in Fig. 22,
when the elastic member 51 degrades or dust etc. enter
the contact portion between the members 51a and 51b,
there is made a space causing rainwater leaks etc.
[0054] Moreover, in both the constructions shown in
Figs. 21 and 22, when the door 15' is opened fully, the
hinge 24' which has been located inside at the time of
close comes to protrude greatly in the outward direction.
As the case may be, the hinge 24' protrudes from the
radius R of the turn frame 2 so as to be damaged by
hitting of obstacles at the turn motion. At the time of the
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door 15' closed, divided door 15a' and 15b' are unfolded
so as to greatly reduce the arcuate space similarly to
the door made of a single sheet, whereby the indoor
space becomes small.

[0055] The present invention adopts the following
hinge structure in view of the above reason.

[0056] In a first embodiment shown in Fig. 10 (a), a
hinge plate 25 of the hinge 24 is constructed in the shape
of aladle in plan view, and a boss portion 25a for insert-
ing a pivotal shaft 26 is formed at the tip of the hinge
plate 25, and the other ends of the hinge plate 25 are
fixed to inside edges of door glasses 50, 50 with bolts
53. The center of the boss portion 25a is located on a
middle line 01 serving as a joined extension line of both
middle lines of the door glasses 50 in their thickness so
that the distance between door glasses 50, 50 may not
change at the time of folding.

[0057] Edge portions of door glasses 50, 50 are con-
nected to each other through a sealing member 27 con-
stituted by an elastic member made of rubber etc. The
sealing member 27 consists of portions which fit into the
respective edges of the door glass 50, 50, and a portion
which bypasses the boss portion 25a and connects the
portions fitting into the edges of door glasses 50, 50 to
each other.

[0058] Moreover, in location excluding the hinged part
24, the sealing member 27 is linearly connected along
the middle line 01, as shown in Fig. 10(b).

[0059] Thus, the side face appearance of the hinged
part 24 constructed as mentioned above is as shown in
Fig. 9. By the above construction of seals and hinges,
when the door is folded and unfolded for opening and
closing, strong tension or compressive force hardly in-
teracts on the sealing member 27. Thereby, the sealing
member 27 can have a long life without degrading eas-
ily.

[0060] Moreover, in the sealing member 27, the por-
tion in which edges of door glasses 50, 50 are inserted
is reinforced by disposing a U-like shaped core metal
65 in plan view, so that the sealing member 27 can be
attached without an adhesive bond by the merely easy
inserting work.

[0061] In the second embodiment shown in Fig. 11,
the hinge plates 25 and the sealing member 27 are con-
structed integrally. That is, each of hinge plates 45 is
formed in a U-like shape in plan view, and a boss portion
45a is provided on the middle of the closed end of the
hinge plate 45. A sealing member 47 covers outer sur-
faces of the hinge plates 45 with the boss portions 45a.
Door glasses 50, 50 are inserted in the respective open
ends of the hinge plate 45 and fixed to the hinge plate
45 by bolts 53, 53. Also in the case of the present em-
bodiment, the center of the boss portion 45a is located
on the middle line 01 serving as joined extension line of
middle lines of both door glasses 50, 50 in their thick-
ness.

[0062] In addition, the bolt 53 may be unnecessary by
applying the adhesive bond between the hinge plate 45
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and the door glass 50 so as to adhere the hinge plate
45 to the door glass 50. Moreover, a sealing member
containing the core part can be used instead of the hinge
plates 45 and the sealing member 47.

[0063] Inthe third embodiment shown in Fig. 12, each
of the door glasses 50 is adhered to each door frame
60 with the adhesive bond etc. through a sealing mem-
ber 61, and a hinge plate 62 protrudes from each door
frame 60. Each of the hinge plates 62 of the rear-door
15a and the front-door 15b is bent in a V-like shape, and
at the tip of the hinge plate 62 is constructed a boss por-
tion 62a, which is supported pivotally by a pivotal shaft
63. The center of the pivotal shaft 63 is located on the
middle line 01 serving as a joined extension line of mid-
dle lines of the door glasses 50, 50 in their thickness.
[0064] Between the edges of both door glasses 50,
50 is interposed a sealing member 64, and portions of
the sealing member 64 attached to the respective door
glasses 50 is constructed in a U-like shape and has a
core metal 65 built-in integrally.

[0065] In the fourth embodiment shown in Fig. 13,
from the door frame 60 is protruded a stay 60a. Each
stay 60a, each door glass 50, each hinge plate 66, and
a sealing member 67 are integrally fixed together with
a bolt 69. The sealing member 67 is constructed so as
to wrap the whole hinge plates 66. In the hinge plates
66, 66 are formed respective boss portions 66a, which
are supported pivotally with a pivotal shaft 63. The cent-
er of the pivotal shaft 63 is located on the middle line 01
serving as a joined extension line of middle lines of the
door glasses 50, 50 in their thickness.

[0066] Because the rotation center of the hinge 24 at
a folded position agrees with the rotation center of the
door glass 50 by constructions from the above-men-
tioned first embodiment to the fourth embodiment, the
unreasonable force is not applied to the sealing member
27 at the time of opening and closing the door 15, and
a life of the sealing member 27 can be lengthened. Ad-
ditionally, in comparison with the conventional door
which can be folded in only one side direction from its
unfolded state at about 180 degrees, the present door
can be folded in both side directions so as to assure the
rotation angle range thereof widely.

[0067] A side end surface 8b of a roof 8a in the cabin
8 is constructed so as to protrude in the outward direc-
tion from the outer surface of the upper end of the door
glass 50 and prevent rainwater from permeating.
[0068] Conventionally, the positional relation between
the upper end of the door 15 and the cabin 8 is, as shown
in Fig. 15, constructed so that a side end surface 8b' and
an outer surface of the upper end of door glass 50 may
coincide with each other so as to improve their appear-
ance and expand the indoor space. A sealing member
29'is disposed in the gap between the side end surface
8b' and the door glass 50.

[0069] However, in the above construction, since a
raindrop directly hits a portion of the sealing member 29'
or collects on an upper portion of the sealing member
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29', these portions will degrade early. Moreover, since
the door 15 is opened and closed with rainwater ad-
hered, the rainwater drips and flow in an indoor side.
[0070] Therefore, in the present invention, as shown
in Fig. 14, to the outer side surface of a cabin frame 30
is fixed an overhang plate 31, which is protruded to the
outer side in the horizontal direction and fixed to the side
end surface 8b of the roof 8a. Alternatively, the roof 8a
may be extended to the inner side in the horizontal di-
rection and fixed to the cabin frame 30. Then, the sealing
member 29 contacts the inner side of the cabin frame
30 or the overhang plate 31 by extending the seal 27 or
adhering another sealing member 29 around the door
15. Thus, the side end surface 8b of a cabin 8 overhangs
in the length of L3 outward from the outer surface of the
sealing member 29 (or the door glass 50).

[0071] Due to such a construction, an overhang por-
tion to the outer side in the side end surface 8b acts as
"eaves" so that rain water may not hit the sealing mem-
ber 29 directly, thereby mitigating the degradation of the
sealing member 29 and preventing the invasion of rain
water. Moreover, since the backhoe does not run at high
speed, a wind noise etc. does not occur.

[0072] Furthermore, as shown in Fig.16, also in the
fixture of the side glass 19A or the rear glass 19B in the
cabin 8, the side end surface 8b overhangs outward
from the side glass 19A or the rear glass 19B. The seal-
ing member 23 is adhered to the cabin frame 30 and
glass with the adhesive bond. Under the sealing part 23,
the plate 71 which acts as a dam is fixed to the cabin
frame 30 so as to make the attachment of the sealing
part 23 easily and prevent the adhesive bond from drip-
ping.

[0073] A front glass is divided into an upper glass,
which can be stored to upper side, and a removable low-
er glass 35, so that it can be opened to improve venti-
lation and visibility when working at hot time such as in
summer and being hard to see a lower near side work
position. Since the removed lower glass 35 putting in
the cabin 8 has a possibility of falling or being kicked to
break at movement, a storage space is formed under
the fixture of the lower glass 35 so that the lower glass
35 may be stored and fixed with a beltlike member 36
of elastic material such as a rubber belt etc. according
to the present invention.

[0074] That is, as shown in Fig. 17 and Fig.18, the
inner side portion of a front cover 37 of the cabin for
supporting and installing the lower portion of the lower
glass 35 is constructed in a concave which has the width
for storing the lower glass 35. In the inner side surface
of the front cover 37, shock absorbing materials 39 such
as rubber are disposed at proper intervals so as to pre-
vent the lower glass 35 from hitting the front cover 37
directly at the time of a storage. The both ends of the
beltlike member 36 wider than the lower glass 35 are
fixed to the both sides of inner side of the front cover 37.
[0075] Due to the construction, as shown in Fig. 18
(a) and Fig. 18 (b), the beltlike member 36 is pulled in-
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ward to form a space, into which the lower glass 35, that
is removed and taken down in the inward direction, is
inserted so as to be stored by the beltlike member 36.
After the storage, as shown in Fig. 17 and Fig. 18 (c),
the lower glass 35 is pulled to the side of the front cover
37 so as to be pushed and fixed to the shock absorbing
materials 39 by the elastic force of the beltlike member
36.

[0076] Moreover, as shown in Fig. 19 or Fig. 20 about
other embodiments to store and fix the lower glass 35,
it may be so constructed that the lower glass 35 is in-
serted between right and left guide members 40, 40,
each of which is constructed in the shape of a rail, and
then the guide members 40 are fixed to the front cover
37. As shown in Fig. 19, each guide member 40 is con-
structed in a U-like rail shape in plan view, and the left
and right guide body 40, 40 are connected to each other
by the connecting shaft 46 in the position corresponding
to the width of the lower glass 35, and pivotally support-
ed by a floor portion or a lower portion of the front cover
37 so as to turn forward and backward integrally. A lock
member 41 is disposed in the upper portion of the guide
member 40 and constructed so as to lock the guide
member 40 by being fixed at proper fastening portion
provided in the front cover 37.

[0077] As one embodiment of the lock construction, a
tube 42 is fixed to a upper portion of the guide member
40 in front and back horizontal direction. A cranked lock
lever 43 is rotatably passed through the tube 42. A hook
portion 43a is provided at the tip of the lock lever 43. A
fastening member 44 is provided on the front cover 37
beside the hook portion 43a. By turning the lock lever
43, the hook portion 43a engages with the fastening
member 44, thereby locking the guide member 40. Al-
ternatively, a fastening hole may replace the fastening
member 44, and the lock lever 43 may be biased by a
spring so as to be maintained in a lock position.

Possibility of Industrial Application

[0078] As mentioned above, the cabin according to
the present invention is useful to a rearward small-turn
type backhoe, and suitable for such a construction that
the cabin substantially falls with in the diameter of the
turn circle even at the time of opening the door while
assuring the maximum habitation space and operability
in the limited turn table.

Claims

1. Acabin of arearward small-turn backhoe, the back-
hoe including a turn frame whose portion excluding
a working machine is formed substantially in circu-
lar shape and formed so that the diameter thereof
is stored generally within the width of a traveling de-
vice, characterize in that a rear portion of the cabin
is formed into a curved surface shape disposed
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10.

substantially along an outer peripheral shape of the
turnframe in plan view, and atleast one side surface
of the cabin is formed in a polygonal shape.

The cabin of backhoe as set forth in claim 1,

wherein the cabin covers a substantially
whole side surface of the turn frame excluding the
working machine mounting part and one side por-
tion of a tank cover.

The cabin of backhoe as set forth in claim 1,

wherein the cabin covers a substantially
whole surface of the turn frame excluding the work-
ing machine mounting part.

The cabin of backhoe as set forth in claim 1,

wherein the cabin strides over a fuel tank
mounted on one side of the turn frame so that a side
surface of the fuel tank constitutes a part of side sur-
face of the cabin.

The cabin of backhoe as set forth in claim 1,
wherein the rear portion of the cabin is located
on a rear outer peripheral end of an engine room.

The cabin of backhoe as set forth in any one of claim
1-5,

wherein an upper portion of the side surface
of the cabin is slanted inward at turn motion.

The cabin of backhoe as set forth in any one of claim
1-5,

wherein an outer peripheral end of a roof in
the cabin overhangs outward from an outer surface
of a window glass.

The cabin of backhoe as set forth in claim 1,

wherein, among side surfaces of the cabin,
adjacent two surfaces arranged in a polygonal
shape are constituted by a foldable door, and
wherein the adjacent two surfaces have substan-
tially equal width.

A cabin of a rearward small-turn backhoe, the back-
hoe including a turn frame whose portion excluding
a working machine is formed substantially in circu-
lar shape and formed so that the diameter thereof
is stored generally within the width of a traveling de-
vice, characterized in that the cabin comprises a
foldable door including a pair of door glasses and a
hinge connecting the door glasses, wherein a cent-
er of a pivotal shaft of the hinge is located on a
joined extension line serving as middle lines in
thickness of both the door glasses.

The cabin of backhoe as set forth in claim 9,
wherein edge portions of both the door glass-
es connected to each other by the hinge are also
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connected to each other by a sealing member by-
passing the hinge.

A cabin of a backhoe, including a cabin frame pro-
vided with a fixing edge for installing a glass, char-
acterized in that holes or bosses are provided in
the fixing edge.

A cabin of a backhoe, including a front lower glass
enabled to be detached and attached, character-
ized in that a beltlike member wider than the width
of the front lower glass is stretched in horizontal di-
rection in the cabin so that the removed front lower
glass is stored between an inner surface of the cab-
in and the beltlike member.

the cabin and the beltlike member.

10

15

20

25

30

35

40

45

50

55

16



EP 1 254 989 A1

Fig. 1

— D

10



EP 1 254 989 A1

Fig. 2
S (8a
—> fe— ) 28
— =
13
) |
i
="
27 N

1



Fig. 3

EP 1 254 989 A1

4| 15a

15b

12



EP 1 254 989 A1

Fig. 4

p
15R

13



EP 1 254 989 A1

Fig. 5

|\

15,

16 My 14

14



EP 1 254 989 A1

Fig. 6

15



EP 1 254 989 A1

Fig. 7
1
( —
— q
16~
& L2, rﬂ»

16




EP 1 254 989 A1

Fig. 8

17



EP 1 254 989 A1

Fig. 9

18



EP 1 254 989 A1

Fig. 10

19



EP 1 254 989 A1

Fig. 11
53

L7 8 23

X i} .

(XX EY T L

7§ Ml L
I Y 4 .’0‘;‘4}\;’ , — o1

5 /-4;._4.!\\,4}..!_&.-.! TR

45 L5a L5

Fig. 12

20



EP 1 254 989 A1

-Fig. 13

21



EP 1 254 989 A1

Fig. 14

8a
31

LN N N N .Y

29

///////////ﬂ

8b—

Iz g

22



EP 1 254 989 A1

Fig. 15

8b’

50 ™

23



EP 1 254 989 A1

Fig. 16

198

T T 77T T TT A
VA S S S ALY L S A A A AR Y 4 e

. "
B~

¥
1
it

 NANANANANANANAN

24



Fig. 17




EP 1 254 989 A1

Fig. 18

(a)

26



EP 1 254 989 A1

Fig. 19

27



EP 1 254 989 A1

Fig. 20

Fig. 21
15°
1\(5:' | J 153'
50 52 51 ;: .
|

U} — J%Qu

28



EP 1 254 989 A1

Fig. 22

29



EP 1 254 989 A1

International application No.

PCT/JP01/00319

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER
Int.Cl’ EO02F9/16

According to International Patent Classification (1PC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Int.Cl” EO02F9/16

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuyo Shinan Koho 1922-19%6
Kokai Jitsuyo Shinan Koho 1971-2001

Toroku Jitsuyo Shinan Koho 1994-2001
Jitsuyo Shinan Toroku Koho 1996-2001

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP, 11-229439, A (Press Kogyo Co., Ltd.), 1
Y 24 August, 1999 (24.08.99), 2-8
A Full text; all drawings (Family: none) 9-12
X JP, 11-100864, A (KUBOTA Corporatiom), 9
Y 13 April, 1999 (13.04.99), 2-8
A Full text; all drawings (Family: none) 11,12
Y JP, 9-328780, A (Ishikawajima Consr. Mach. Co.), 5,6
22 December, 1997 (22.12.97),
Full text; all drawings (Family: none)
Y JP, 4-309624, A (Hitachi Construction Machinery Co., 7
Ltd.),
02 November, 1992 (02.11.92),
Full text; all drawings (Family: none)
Y JP, 8-144324, A (Shin Caterpillar Mitsubishi Ltd.), 10,11
A 04 June, 1996 (04.06.96), 12
Full text; all drawings (Family: none)

DX] Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E” earlier document but published on or after the international filing
date

“L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

‘0"  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the intcmational filing date but later
than the priority date claimcd

“T"  later document published afier the international filing date or
priority date and not in conflict with the application but cited to
understand the principle or theory underlying the invention

“X"  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such
combination being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search
15 May, 2001 (15.05.01)

Date of mailing of the international search report
29 May, 2001 (29.05.01)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 1992)

30




EP 1 254 989 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP01/00319

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Full text; all drawings (Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP, 3000173, U {(Kyowa Sangyo K.K.), 10,11
A 02 August, 1994 (02.08.94), 12

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

31




	bibliography
	description
	claims
	drawings
	search report

